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Introduction Methods Results Conclusions
There is considerable uncertainty concerning the This laboratory has focused on the development and refinement 1 3 * Methods based on chromatographic separation are
nature of its dose-response relationship for arsenic, a of analytical procedures for the measurement of arsenicals 1n ) DMAs sufficient to separate inorganic arsenic from its major
human carcinogen. The utility of population-based biological materials. We are particularly interested in the = 1000 metabolites, methyl arsenic and dimethyl arsenic.
studies of the health effects of chronic exposure to arsenic ~ development of new methods for the differential analysis of =
in risk assessment is often limited by the lack of good methylated arsenicals that contain arsenic in the trivalent or 3 oo As(III) g * Hydride generation which converts arsenicals into their
measures of exposure. In the absence of data on pentavalent oxidation state. EZO,% £ o0 corresponding arsines can be used in static and flow
individual exposure, researchers often use surrogate . x systems.
measures of exposure such as the concentration of arsenic The following methods are used in this laboratory. e
in drinking water. Estimation of exposure from a 5 oonj * Both atomic absorption and atomic fluorescence
surrogate can be misleading if there are substantial  Determination of total arsenic in biological samples by hydride T e wm w w wm owm w @ w i : spectrometry can be used for the detection and
variations in intake among individuals or if there are other ~generation-atomic fluorescence spectrometry. (Slefaft?‘tioi Oiafg?gicals by 518 Cit%f?lat%graplz? coupled with quantitation of arsines.
unquantified sources of exposure. In addition, because it ¢ Determination of speciated arsenicals in biological samples by S;ei:rgﬁofomyetﬁcZlf:zzrt?ofn_a e 0-0011'60 —
is likely that many of the adverse health effects of arsenic ~ reversed phase chromatography coupled with hydride generation- | e concentaton n diking weter (gl | * Selective generation of arsines can be used to determine
are related to the production of methylated metabolites atomic fluorescence spectrometry. Correlation between the concentration of inorganic arsenic in the oxidation state of arsenic (III or V) in arsenicals.
which contain either trivalent or pentavalent arsenic, it *Determination of speciated arsenicals 1in biological samples by drinking water and the amount of methyl and dimethyl arsenic
may be necessary to quantify the levels of these hydride generation-atomic absorption spectrometry. This method 2 Determination of the oxidation state of e PH excreted in urine in a population chronically exposed to inorganic
metabolites in biological samples. has been adapted for permit the selective detection of arsenicals aisenicasiyiselectivelvCricepenielation 035- arsenic in drinking watet Impact
containing pentavalent or trivalent arsenic. Example - Lysates from primary human 5| « Refinement of analytical methods has assisted in design and conduct of
Thus, two general issues can be defined . ﬁiﬁﬁiﬁﬁfiif lzlgfssrlsnwnéfg ?Igl;zlelctiag;ncig{ints " - MMAGI)  DMACI) population-based studies of health effects of exposure to inorganic arsenic.
concerning the analytical chemistry of arsenic. A He(lsiml/mm) . of iAs!ll, iAsY, MAs!!, MAsY, DMAs!!, and < 0os
"""""""" g As famp Dl\fﬁigﬁfaﬁi ﬁﬁ‘iﬁsﬁo@z ?Ziﬂsgon - e * These studies using urinary arsenic as a biomarker provide new insight into
 Can 1organic arsenic and its metabolites be accurately r, | 5 L2 ﬁ;drides fromparsenicals i s e o dose-response relationships.
quantified in biological samples so that they can be used Syinge A A Iﬂ < quaniz cuvete arsenic and for hydride generation at pH1 which - pH 1 e
as biomarkers of exposure? % ; y allﬁ:;isnfzfmat;(t’: Zlf Izdrlctie.s f?mi arsenicals DMAUIY)  New methods determine of the oxidation state of arsenic will support mode of
* What 1s the nature of the dose-response relation for T an Derecror g;lculategaﬁfoun:s Oef e;’(fhr;ffeﬁia"l‘fggéfes action studies.
Inorganic arsenic and its metabolites 1n biological samples Reactm containing pentavalent arsenic by the difference ; WA
(e.g., urine, blood, nails)? ';zgjgfdtgz g:g‘;?t Iietg“ed at pH 1 and the N Future Directions
= « Refine analytical methods to improve utility of urine, blood, and nails as
s ey PRV Forthe guptecs g e A IR TR biomarkers of exposure to arsenic.
HPLC _ or - Column — 0 as L e Bl e « Test new separatory methods to improve ease and reliability of analyses.
ND* 0.9 ND 0.9 2.2 2.4
@dﬁ;wm * ND = not detected: results in ng of As « Refine detector design to improve sensitivity of analysis.
Generator
Apparatus for A) hydride generation-atomic absorption spectrophotometric speciation of * Apply techniques to 1dentify arsenic-binding that may play critical roles in the
arsenicals and B) for chromatographic separation coupled with hydride generation-atomic toxicity and carcinogenicity of arsenic.

absorption or atomic fluoresence spectrophotometric speciation of arsenicals
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